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Introduction
It has been suggested that there is an interaction
between acute mountain sickness, body temperatures
and autonomic responses [1]. We tested this hypothesis
by monitoring the circadian rhythm of peripheral perfu-
sion reflected in the proximal to distal skin temperature
gradient (ΔTp-d) during acute exposure of active and
inactive (bedrest experimental protocol) subjects to
acute normobaric hypoxia [2].
Methods
Thirty-six males participated in a total of 58 hypoxic
exposures within the framework of three separate stu-
dies: LunHab (11 participants; two 10 day hypoxic con-
finements: PIO2 = 103 mmHg, simulated altitude of
3,000 m), PlanHab, (11 participants; two 21 day hypoxic
confinements: PIO2 = 89.6 mmHg, simulated altitude of
4,000 m), HECS (14 participants; one 10 day hypoxic
confinement: PIO2 = 88.2 mmHg, simulated altitude of
4,175 m). On the first day of exposure to the simulated
hypoxic condition, all participants of each study entered
the hypoxic area at 9:00. Proximal to distal skin tem-
perature gradient (calf and toe respectively, ΔTc-t) was
recorded continuously from 10:00 for 20 hrs on this
first day of exposure (D1). The participants completed
the Lake Louise Mountain Sickness (LLMS) question in
the evening of the first day between 20:00 and 21:00.
Distal and proximal skin temperatures were recorded at
1-minute intervals and then averaged into 60-minute
epochs. The ΔTc-t data was collated into two groups,
those who presented with acute mountain sickness
(AMS) and those who did not (nAMS).
Results
Of the 58 exposures, sixteen resulted in participants pre-
senting with mild symptoms of AMS on D1 of the
hypoxic exposure (4.2 (1.3)). The nAMS group (42
exposures) gave an average rating of 0.4 (0.7) on the
LLMS questionnaire. The ΔTc-t measured in the AMS
group increased from 4.1 (3.4) °C at 17:00 to 5.1 (3.7) °C
at 18:00 and to 5.0 (3.7) °C at 19:00. The nAMS group
had a ΔTc-t of 2.6 (2.9) °C at 18:00 and 3.1 (3.1) °C at
19:00. A significant difference (p < 0.05) in the ΔTc-t
gradient between the AMS and nAMS group persisted
until 19:00 on D1 of the hypoxic exposure. A non-sig-
nificant difference (p = 0.06) was observed between
19:00 and 20:00. At 21:00 the difference in ΔTc-t
between the two groups had abated, whereby both
groups showed significant vasodilatation (p < 0.05) of
the toes thereafter and throughout the night compared
to the daytime. There were no differences between
groups in terms of age, body mass, body fat % or
VO2max.
Conclusions
The main finding of the current study is that daytime
vasoconstriction of the periphery seen during hypoxic
confinement is more pronounced in those suffering
from AMS during the evening hours (17:00 to 19:00).
This increased hypoxia-induced vasoconstriction in indi-
viduals with AMS suggests that they may be at a greater
risk of cold injury when exposed to extreme cold at
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